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* J: W^-f » u * + U T t f«| b 4: i£#*±«£ 
*K«fc«-«-r 5«fc»*«e 4 &tg#« 1 A CBS Us 

*««Ol«tCJ:5mi«E©T«*|q|ClfllH-6iu fro 

«fcP*^*e4tt'>a< k* 1 *^fJii±©fltta5 4b$* 




1 

[Hasan wsftvw tu^vrixttrnzikx 

V-< 7 d** 'J 7*^15?^ * O^f^ 'J 7fctt*b&lM 
[0 0 0 1 ] 

4ff%afe»©a^W«^^S$:^-t2»«tg«^ 20 
■tnu Pfflfctt, tt»ttl^*eil8*^7D*+i; 

t, ;v-7a-S>3 VJg#&fT&5l8©^*D**U 
7* i IF^ -f * n * + U 7 C ftf* U fc«UB i: **«Lh» 

5 = 

[0 0 0 2] 

[&*©&ffi] mtr^yny-^ffoftjfift 
%S©SS, fl^A^TSCifcjt^MrfcBJtTya-sfcS- 30 

[0 0 0 3]^-7a-i?3 >8*B\ «©ig#3S« 
£££bfctt<§£«o;rkC=fc!K iS«g«#£H31 
U 41ttSiS»T3 7 r©Pr3S£8?&b,£di:-r?>t> 
©TffetK c©^#£«£CftltT?I*©&II##& 

[0 0 0 4] ^-7 i-i/ a >*g#fc.}3HT«ffifl?Jfc:« 40 

*rtCR«t*;5f& UFflt*fcttMFJKSE^i#a 
^#»fg£ftTV^o ^SiJbTs *rt"«5«*fTfe^T 
ig£$£Jg*W*l>©#Sfgg£g 

[0 0 0 5] «sWt^"C«-«*ffft-5«-«*SO»6- 
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2 

[0 0 0 6] 7tT>7-f ;i/*ft*«trttiafllbT^* 

[0007] ztiizKLTs imfmtts -rjzu** 
u t& i v v -f 7 d * + <; 7 c w * t tzmm t t 

amwtt, 3«{t©«j£# 

fB#T" i IS 5 ©«£#« ^ 5 C < V 4 * b T V> § o 
[0 0 0 8] ^ft£^ttStt«©^-7a-^3>tg 

M. Butler et.al. : High Yields from Microca 
rrier Cultures by Medium Perfusion : J. Cell Sci.6 
1, 351-363, 1983 #f?fO . 

[0009] ra*«cn^sn*«:»«-««H:s 
iwic^fbTSitfciftB-fenfc^-iMirt-e, itaMfci 

[0 0 10] b*>b&#£>, C©«jg©^fflieT-«±, T 
-f 7 D * +. ij 7>£ «fc * 7 D * * U TlZftm bfe« 

^ § i: z z *k mmm c <t 5 / ^ 7 ©m© c «t 
i.ati©««4-gp^ b < t±:ttfls#ttPt#Kffns-i: h 

^ 7 n ap+ u Ttmmmt(Ditmmic «t s^-gi©®*^ 

*b<avi, 7ndr^>jTi , «fclFx'i' 7n*-^ >J T 

t«Hb&«US*JS«trtC««rU *>^"f7n*+ 

t>nz>#, ft^gtirtc-moTb^ofev^D 
y t#h« b * 6 c H%*ttSK&7 -rvt^aibTb^ 

^ ^^7odr-^'JT*^«^*t^bT^5k^ 
i:Jt««bT, v-f*D*yUrtfMri/fc«U8©««i 



3 

[0 0 12] 
[0 0 13] 

[HWfciPft-r 4fc»o^ai *^s^#f,{±, s&gtg io 

«#£<fc£^#ffi©SLft£^#l$©l*IT-;#l« 

[0014] -r&t>*>, *s8mBu »?^njft 

«f^fc#lBbTli|JR1-SilBJia^#«*fc*^^ v^f 

* n * * >; r * i xj* v ^ * n df v u r t ft- * b tzmm t. 

8K*tJ:S«i33HSt©T8E*lSt|qI»-&*v ioR«£B&© 

[0015] «#jg*Hu mn, t&mmtm-tztitz 30 
[0016] tgmm*mmtz%*m&, mu 

So 

[0 0 17] *^H^©«Jt#^SC^UT, S)M 
jgbTV->£„ 40 

[0018] ig#^nfeffliacDft»*t3{±, ^ssts 

[ 0 0 1 9 ] %B#fl|*& vOo*+U:r43J:W 
Ts v^n^UT&iTJv^n^yT-cttSb 

[0020] mmfrmm±mmmpwt%mmwz-i5(D 
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4 

V 7*itfv-f * D y 7Cftl bfc«f±, 
±»i:©ttWICJ;oTaflWMi**v i£Si?&±?if©^ 
#tt*4MW*&W*±»BJ|WB* * b < ttn > 

[0021] *aswt*v^T, wici^wt & 

fc£bSJg#ft£tt©^ft©::i:T% IIIfflTSt 

«fc*t , tv'><#iRi*jjVf. *^©^gt*jv.T, tm-a- 

[0 0 2 2] IXTs *«W©lt«R:t5V^T*6fcWlit 
KUH-r-6. Hltt, *«Wfc«£5«BIB^*«ao-«lc; 

ov^t^f^iBSia^ftSo Ei (a) t^-r«t^t:x * 

[0 0 2 3] J*P*d«ff4©±a5tt, ^«*±»*«tt 

6fc*iILT^S. tg#«±»HU l|JREfP6^bT 
#>77 aW 9 §318 at[SJR^n5 = 

[0 0 2 4]-*, «:Bfl««4©Ta5ttx ***5rt 
fc<&SWqS&4a-eJg#«5i:SijILT:^3. 

[0 0 2 5] JgftBlrtfcH:, t-* 1 2£ < fcSfE»£ 

5 ^©-^ d * +• y * o y r c 

[0 0 2 6] i©^«t*^T$§8btJR§$ 
*lfcff#*SilllBu *>77b$^bTE^9*e,tg#S 

i rt*»6»*<r ^ tjiwttmrt-* & H>o*ae i 

[0 0 2 7] «M^4Ci"^T v *g*«5 

*C#£2i±£>ft6S($#{£, JBfflS54b££bT^4. 
*Mt#** 4 t*V^TJBBl» 4 b i> t> 0IRE^ 6 K:«M 
*fl**ffiP4cfclRl*-5^ttx- ^«*5CD*afc» 

^ Bffl3 4b#S>KlPSP4a©gMHJ: % ^««5©M 
Htsa:^*[S)^?>M©*tffll^?>^^T^^5o 

[0 0 2 8] z©ia&JSfflSB4b6:i!Jx HI (b) 
ca*-*-J:^S:ttPI»mi4CDlBP»4att, Ji#g2© 
0te*[pl (*EPAT-^1-) (Cft-SmtOWSflE (fcEP 
B-e^1") C»bTT«t&l?jCfi{t6iiS. 

[0 0 2 9] HPa5 4a}i, J:««Mll««ft«fa 



( 4 

5 

mwmmm 3 *<p>bt utj^#« 1 ©*g© 

tfiWSbu. tS#«l©SS2£fRiT-(i, Jg# 
Sit 5 MB £ T-Ogggf © 1 / 2 W±©ffiM 1 18 p» 4 a 

[0030] stfc % Mn*®Ttt#A£iqif?&Ji«:&ia 

%mtiffl*t>?tltzl5n (&fc*.«fcBJD*i,fctfETJjS 
"T) tlfiP^tfftfr^ftTOTfcivv 
[0 0 3 1 ] MPgP4a(i, «tft±S»»ttJBStfcB 
^«ff 4 ft C Spa* C < H « £f « C 4 S M S b < » 

t-i&m&mm 4 « tsx b &^-f * □ 

£*«bfc<vv|?tgT*fc3C£A s g£bv><, d©<fc-5ft 
«Jii:bTia3t^-j-J:5t; BBPfflttiE#ig*tt«ffi 
fc*f UT^to^lS] £fgft bTO 5 * ©AW * bl>„ 
[0 0 3 2] 03 (a) ©«fc3fc> MPSBOMIrI 20 
1-aeS*Sff¥fftJBJ«t*^ E3 (b) 

©<t9tiiPg|5£eiT-©SLn, iBSM^ttKi^y 

[0 0 3 3] ife, «!H»«BflC^jrD^iJ7# 

Jtaf-rsifc^aw-tiit, en 3 (c) ©iatupsp© 
rtgt:#bTrta5©ertg^*ttt;*bfcJBtt*ii^ 

3.&V>„ 113 (d) t^1-i5tBBPSC^lBaS 
3 lfcSttfc*®^ H3 (e) EjjVJ-iSCtMWMi 

[0034] PBaffffiEftttfttiu *#®lji!t©^£ 

SSlPSBOflWla^ 5-8 0° ©«5fflF*IT-;{&3 
t)#$U\, ffl^AS5° *SI©»3\ &»7}gt 

«x bfc-x-f * o «; 7^#it « b-$>* < ta t) > 
^■a-^m* s fSTbT<i»o 

[0 0 3 5] fflPaoRHJgiRttx P33B4 J -ttfl<JTffe5 

b7>^7-f-;i/H^ jBWCilKiLft 40 

[0 0 3 6] H3t^-r«:»»KST?tt, 
bT t> 

[0 0 3 7] M±C*DAtt»C3*Sftfctt**MMN: 
HPffl±Jg#«0«t«iC«t5fl|3BJEOTaE*[Rlt:|qUte> 50 
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6 

[0 0 3 8] 

[#«] efcP***ST^*ti5aa»fci*3fw±oia 

[0 0 3 9] i*»«-(i^©BBPSttai*fcJ;S« 

So 

[0 0 4 0] ffltf feftfcSMS-CDStt, &MZ¥%±izm 

[0041] -tr 1- >j >yy->«wii, *§#?£©« 
& § axmifi&m b <t 5 t -r a v -r * o * +■ >; 7 ©&? 

[0 0 4 2] -bHJ>^y->©g;5cBU «#fc.fcSig 

^©anc^s-^pip^©*^ fflfflgp©», ff^^F 

0 1~10 0{^#E0. 1-1 0fg©®H#$f^b 
[0 0 4 3] 

mm-?** 

[0 0 4 4] 1. 5LgiC7t:t-77^3(: v PB 
SI. 5L:fc£VPBSCJ3£i!bfev^n*^'J7'9 
g (CultiSpher - GL / Hyclone Lab.) £A*U ^^^7 
a^r^ 6 g/LtC^fibfeo fa^*ca» (5 

Orpm) bTV-f ^DdrV'JT* s 7^Xr3f*l{Ci£)— C 
^fCbfctt^^bfeo H3 (a) , (b) *±tF 

(c) t^§^^ti^-raKa>i§i i gs^7^T-^n 
rtc«t»«-««Rip«a5* i #a-j-5J:dfcaa«Lfc. ttK 

tcHS«fc-5x 7^i-^©«^^tr^-7v>cr:©?SX 
pyX^t^SSbfeo 

[0 0 4 5] PBStt*e*ffi*J:V«&giaa4S3. 6 
ml/min (;Wi-;a>if: P. R. =3. 
5tlii) fc3S5i5K N ^)7,*)Vr4 v*X>7<D\b\ 
teSS^K^bfc. 77^rJ©Sfi&3 7*C{c 

^g5b^* s e»^>7't 3RfiHKi:a«bT, itp^aiff- 

1*]©^^ ^Q^t'J TS^tf P B S ^«©SSl«^* § 
^T*«ISbfeo 



( 5 ) 
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[0046] fm»wm<!>wn&*m,mavm<DTm% 

*»^>*CJBffl»* 1 *m»W-fcBI3 (a) ©#8fW£ffl 
BfflSfl «t 0 ««tftt P{WT- -f * O * V U 7<D± < & 

© v o d * + y :r ©« * tt a ^ b & # ^ . 10 
s?>c, S3 (b) *«tw (c) (DKAkvm&frmmb 

HHtC^ b bfclS*, HI 3 (a) fc£<R|&|gjR#ff 
[0 0 4 7] *fc % ±13^* htft#&f§*£ftfc«:ft 

y 7CN-39L&aia©«-iiitti6^«ijBoigjfflt*»i* u 

[0048] tht-PA {tBMmWXXJ-Vl/m 

mhm?) £Mift#-r«tt»aiiLCHoiui^ 20 

^TJ£#bfco ttPt£**CtiU 0 3 (a) fcjjsbfcjfc 
#©£©£{gfflbfco 

[0 0 4 9] §r*fcJS«l©*R«ltJtl&i:, igg$±?if© 

*R«jiURtiu t y * * 4 v * Tff > riz «t & m£© 
aus=p. r. ) i:«:s«tatx #>na«Rt«3et 

Tfffc-afc. Jgifefctt, &;K8XSl® 1 t e smbne - 

RDF«*^ 7-ffD*+U7CttHyclonet 30 
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8 

gJCDCult iSpher-GLS6g/L©Htffi 

fflbfco 

[0 0 5 0] tt*ffijgtt3 81#iijKtt3 5 r 

pmfcbfc. UrttSALtDO-b^ti 

J&bfeo 

[0 0 5 1] Sfi&fflWaffigtt, 1 . 2x10' ffl/ 
mlT-feofe, tSmmm (day0~4) 

fc±fcr*#JH*BM/"e (day4~6 : P. R. =0. 
5, day6~8 : P. R. =1. 0, day8tl» 
P. R. =1. 5) ^-7a-^3>tgSSIUEbfco 

[ o o 5 2 ] * i Kmmofmtm-r&s wotiJit: 

WbT«»T*il«:jES«4«»6n, 1 3 BSCtt 1 x 1 
0' <i/mlO«Bja*KCi!iaiyfc. ^©i^HOU-^ 

©«us«Kft2aiBw±c*)&'9"cittt-esfc. -© 

AttBto 6 nT> «fc 5 ttP*d*ff 4» g ft©«t!§ 

£+#£#gJ? bT^fcCfctfHH&J&'fc&ofc. a 
fflgpefS&bfcfcdST-O^'f ^d^t-v y7©it«fcfc# 

ra f u & * o & . 
[ o o 5 3 ] ±8BoetB»Kett, mmtmm-t 

^S^tlS^OT-fe'Js #3P£©«i3#^ai£±B3© 

©T-tt&V. 
[0 0 5 4] 
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[0 0 5 5] 

[jtetfl] mmmtmmiz.-, i. 5L§no^Kt-7 

7^31:, PBSl. 5L*J:tfPBSfcK«U&^-f 
g (CultiSpher - GL / Hyclone Lab.) 

Wtllt (5 0rpm) bT^7n*+'J7'>!> s 7 7 

[0 0 5 6] B7tJB«*^fit»«-Kiff*#5^-e-f 

3 CHS i -5 t i - 7«« 7 Mir— 7 v 7 3 ©it 
AP7X;i/ftIg^L;fc„ 

[o 0 5 7] PBs«»ga«*«tw«afetas4S3. 6 

ml/min 7 a— ^3>jlift : P. R. =3. 
5*B^) h&3<fc?fc, mztfrr-i ?> fifty?®® 

H«bfc#6#>:r*3l$|!MIflaMEjL-Cx 50 



[0058] gmam0Mnft*q»mtit®T*£ 

BCHn*"i\ *o1tSfigP* s #Sb^^l|7 (a) 
T?HU i5b»«-«ert±«t v-f 7nar^ u T^^trit® 

a*iJBflEtt» * ft: ffi'Pt i jkl[p] tt Jt, 6 n 5 XEt- 
[0 0 5 9] «:[*^««caWP».i«ii««3||j|(E©T«D& 

(b) 7?{i> i!t»«-(iertfct»r*fc}isa«t-feh';>y 

#T*tft\ ^ai'J * V 4 fi D ^ +• y 7 <D%± # 5 jfi&ffl 
Ztltzo 7Mi— 7 77 3CD«feH?)P^a-7rt©x' 
OD*t'J7lj;, H7 (a) ftffiV^fc»^Ctt^T» 
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[0 0 6 0] 

IflfclRlttTHPSftT^ScifcfcJ:?), Jg*«;w*© 

So ££,ttl£Witc);!3ff^£ftS^fc^&<£: 
fcl*ffiW±lWe>*ifc&#£^jrrs;i£KJ;5> 

aiiSftac*** L&SC i:#T-£ So 
[00 6 1] £h&®2JifclttCDflUS£J:'9TV<f*D* 

[0 0 6 2] #3SHI§©f&Btt, 7 4 & ifCD&SS&t 
§!^££^BB£*#o#|tl^BT-(±&<, #fffi&g 

[0Efflf§#&H£H.g] 
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T-&S. 

[03] *IPJ3©«£#^BtJil^ftSttl$#giS 
©*fr#J£^i1SJB&0T*;&So 

[04] *a^fc:|3^TlllPS#£*tt*iafc*rLTiJr 
£© A* a b £ ttPI^-Kff £ S-tHWHT fe 5 . 

[0 5] *$^fc#UT*<^»#&#»«*»Hb1-S 

tti»^ii«cD-«ift^-r*>sia"ea&4. 

10 [06] *^B^{c*^TJg#fll©^* s 4SJStt^'S:ofe 
it^JSt© -0S 5 ^ t »i T- & S . 

[H7] &®mtvxm^tztt,mfrm'igomt&mx-$> 

So 

i . t&mm 2 . 3 . amrnum 4 . 
mi 4a. pgpgp 

4b. MS 4c. iffiP 5. Jgg-ffi 6. 0JRE 
* 7a. 7b. 8a. §§§ 8b. 

ss 9. io. 1 1. msmmm^ 

20 '^Ty h 12. 1 3 . jtf*0tt&W 20. $m 

3 1 . 
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